HCN channels open in response to hyperpolarization apparently because the channel gate is articulated with the voltage sensor in such a way that it opens when the sensor is drawn toward the negative inside of the membrane [13]. The voltage sensor is quite conventional, and similar in sequence to those of depolarization-activated channel proteins. Proving that HCN channels have the predicted functional effects in neuronal networks has been more difficult; although pharmacological blockade of HCN channels with Zd7288 has been effective at producing the predicted increase in period in some systems, it has not done so in others [10,14]. Over-expression promises a clean way of determining the functional effects of HCN channels, but the previous work on PD neurons in STG suggested that activity-independent homeostatic regulation might thwart this attempt.
regulation, unlike the more familiar activity-dependent homeostatic regulation [9] , is independent of activity, because expression of a mutant shal cRNA that produces non-function channels also leads to up-regulation of I h , and this predictably alters the firing properties of PD neurons. This homeostatic regulation is posttranslational, because it is not prevented by transcription blockers. These results set the stage for a look at what happens when I h channels are over-expressed.
HNC channels have a checkered history, being originally labeled I f and I q because of their funny and queer characteristic of opening in response to hyperpolarization [10] . The cloning of genes encoding HCN channel proteins in the late nineties has resulted in their rehabilitation in the minds of most neuroscientists [11,12], and now it is widely recognized that they offer a convenient way of regulating the post-inhibitory rebound and the firing period in a variety of rhythmically active systems, from the mammalian heart to the thalamocortical networks active during delta sleep.
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